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Dosimetry Inside the _C_D__E_-E-qckinq_ Volume

Goal: Use thermoluminescent dosimeters (TLDs)

te measure the radwtian field in the CDF
tracking volume.

= Correlate information w/ beam

=> Predict radiation damage te
nmner devices.

Lmplementation:

«2 types of TLDs measure Y, Y+n doses
. Respunu vaviation < 3%

|45 Jocations on plug faces, SVX, TSL spacetubes

Status:  Work in ﬂ_bgrass'

+ 2 e;xpasurea sz-l"‘ln\; Mﬂ‘l"Odtr
+ Al readings i hand
—~ No neutron calibration

= Only Y measurements new
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& alibration + Dosfmctry

« AWl dosimeters of each type frem a single batch

* All dosimeters 7 response calibrated w/ | Rad
exposure to "'Cs source.

+ Reproducihili'tv < 1% variation
+ Absslute scale 2 1% uncertainty
+ Uncalibrated 2 39
respense variation
Dasimefry

k = '\ Rad response ( Rad/nC)

R = TLD rendl‘ng (nC)

C = Non ~ linearity correction

De = Centrol Dagse  (Rad)

D= Rxk xC(rxk) — D. ( Rad)

| Rad TLD respense
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TLD Linenriiy -
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Figure 5: a) TLD-700 response measured in nC as a function of delivered dose. The
line indicates the response predicted assuming a linear response model described in
the text. b) Ratio of TLD-700 predicted/measured response as a function of delivered
dose. The predicted dose assumes the linear response model described in the text.

TLD Linear't'ly Correction
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Figure 6: Linearity correction factor (K) as a function of the dose predicted assuming
a linear TLD response model. The solid curve shows the factor used to correct the
raw TLD data.
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CDF note: 5723



Exposure Statistics
Feb- May May-Oct  units

protons 0.0703 1.56 10"
antiprotons  0.0082 0.137 10'9
% p- losses 15.3 40.9 109 counts
% g-losses 2.02 10.2 107 counts
Luminn.si'l.y 0.058 10.1 P b!

x BOALOS and BOPLOS were used for these measurements

Beam Loss Monitors ( BLM):

Feb - May May - Oct
Inner  Quter Inner  Outer
East 2u4i 224 286 305

its= R
West 7.6 b.! 85.9 /4.0 g ke e

+ Feb-May exposure loss dominated
+ May-Oct. exposure collision dominated

~-BLMs insensitive to cellisions
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Sepamﬁr_jg Collisions _and Losses

Meotivation:
e Dose different for m/ﬁiﬂbns/ fasses

o Collisions should deminate losses even
more wn the future.

= Betler prcd;&lbns o4 rodiation field.

Methed: Simple medel:

-D| = .Ll d! +CICI¢
Dz= L‘.I.J,t"'cl.ﬂl:

L; - measured losses

C: ~ measured collisions ( lumi.nas.iiy)
d, - dnse/ unit |esses

de - dese / unit |ummnosity

Solve for d, and d,.



Collisions

* SVX space tube (r=17.7cm)

4 ISL space tube (r=34.7cm)
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Mode[lingz

Use previous experiencé to build a simple
model of the radiation fiell. »

Assumptions:

* Radiation has cylihdri:n’l' symmetry
about the beam.

¢« Field follows a pewer low in Ve .
Fit the data & the ﬁ:llawing form:

| D=A~ E.f'x~x;.f+fy-y,1‘§ﬂh

Dy Radiation dose
A Absolute narmalizaqtion
(X0, ¥o) Beam position offsel relative to

TLD lecations,

* Power law expsnent.

NatE! Kun I radaton damage Prbf:ff &= 1.6-17
C‘ammfss&mhg ren Hay'Mdry &= AL

¥ D.Amidey, et al., NIM A320 (1994) 13.
CDF note: 5723
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Dose (Rad)
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D = A((x-xg) + (y-yo)* )™

A 146500 + 2500 Rad
o 22175 +£0.0049
X, -0.324 +0.077 cm
Y 0.531 +0.070cm

/DOF 732.7/28




x 102 May - Oct. Fit Results
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Summary:

5 A“ TLD data frem 2 exposures in hand.

¢ Initial analysis of 7 dosr‘metry.
+ Feb - May loss deminated
+ May = Oct. collision demmated

- BLMs imsensitive le collisions

* Preliminary results
+ Separate coentributions from losses and
eollisians

Uﬁﬁﬂ a power |aw in Y for rodial dependence

D= %ﬁ-

+ Expenent behavier 15< « < 2.
(observed Z dependence for )

+ Prelimimary dose @ LO (r=3cm) ~ 3kRad



